Red blood cell damage after trauma-hemorrhage is modulated by gender.
Previous studies have shown that trauma-hemorrhagic shock (T/HS) causes significant alterations in red blood cell (RBC) deformability and shape. Gender is becoming well recognized as a modulating factor in the pathophysiologic response to trauma. We hypothesize that female subjects are more resistant to adverse effects of T/HS on RBC deformability and shape than male subjects because of estrogen protection. Elongation index, a measure of RBC deformability, was examined in six male rats and four groups of female rats at different stages of the estrous cycle (six animals per group) before and 6 hours after T/HS by laser ektacytometry. RBC shape was determined by scanning electron microscopy. Lipid peroxidation was evaluated by measurement of malonyldialdehyde in plasma 6 hours after T/HS. Male rats had a significant decrease in RBC elongation index after T/HS as compared with preshock values. RBC deformability of the proestrous (PES) and estrous female rats did not decrease after T/HS. Postshock RBC deformability values in metestrous and diestrous female rats did not differ from male rats. Male rats and metestrous and diestrous females had a significant increase in the percentage of abnormally shaped RBCs immediately after shock and during the postresuscitation period. In PES and ES female rats, RBC shape distribution did not significantly change after T/HS. Plasma malonyldialdehyde levels at 6 hours post-T/HS were higher in the male rats than in PES female rats. These data show that high levels of estrogen in female rats are protective against shock-induced RBC damage and suggest that this effect is associated with a decrease in lipid peroxidation.